THE MOONLIGHT GARDEN 

NEW DISCOVERIES AT THE^TAJ MAHAL ^ 
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Waterworks and Landscape Design in the Malitab Bagh 



JiJiucs L. WesiOiU Jr. 



A sign for them is the land that is dend; 

Wc do •^wc it lite, and produce grain tlicrcfrom, of which thoy do cat; 

And vvc produce gardens with palm Irecs and vines; 

And wc do cause springs to gush forth therein^ 

KORAN 36:34, insciijftioii^ outer west arch, Taj Mahal tomb 
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i-RRYiNG TMi; "Vamuna River from the Taj Mahal 
to the Mahtab Bagh (Moonh'ght Garden), one wonders how moonhght danced in redectiona 
on the river surface, in anrden fountains, and through trees along tlie banks (figs, i, 2), Cven 
today, the dailv hves of many Agra residents begin along the n\'erbanks — bathing, ofieritig 
prayers, crossing to work, b^ow, then, has this sacred river become so tciribly depleted and 
polluted — almost dead — bubbh'ng with anaerobic decomposition, dnltuig phisiic bags, 
and refuse until monsoon rains release waters, sometimes floods, from upstream barrages? It 
is onh' then that fish splash, perhaps delighting in monsoon (lows, perhaps struggling lor 
oxygenated water at the livers surface. Extreme temperatures, (luctiiating flows, purit\', and 
pollution remind us tliat Mughal garden waterworks have pla}-cd an important role refresh- 
ing plants and visitors alike (fig, j). 

Garden historians have celebrated the aesthetic, functional, and symbolic qualities of 
waterworks builc during the Mughal dynast)' (1526-1858). Understanding these waterworks 
requires a balance of poetics and practicalit}' — a designer's as well as garden historian's per- 
spective. We may begin by imagining tall marble fountains in a large, octagonal, lotus-foli- 
ated, pavilion-lined pool, fountains accompany musicians and poets in tlie open sandstone 
pavilions while the Yamuna nnu-murs bej'ond. Water cascades over illuminated niches into a 
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Vt^iin- 1. Suns.-! .iluiig the Agra rivfrt'i\>iic crisply car\'ccl sandscoiiG pool. lirignted fi'Liit rrccs, dowering shrubs, 

,ii [111- liij M^h,i!, it)i)c». PJiaroyiniMi by r i n i- r i i 

and bulbs line rhe oardcn paths. 

Nl'il (lITCllLtCC ^ '■ 

To refine these poetic images, we want to know how much water 
the plants, pools, and pavilions required; where those waters came from; and how drainage 
and floodwaters returned to the river. Evidence is scarce- — -scattered across texts, paintings, 
prints, and the site itself. To fill gaps, we may seek comparable water features at the Taj 
Mahal and other ri^■et■front gardens in Agra' 

Reconstructing these historic water systems, experiences, and meanings is tlic aim of 
this essay, which "follows the water" — from die re<quircments of the garden (water 
demand), to withdrawals from the Yamuna River and distribution through 
terracotta pipes (water supply), to fountains and pools (display and e;^pe- 
rience), ami Liltimatcly, its return to the Yimuna (drainage and flooding). 
A series of monumental inscriptions in the Taj Mahal, drawn from the 
Koran, parallels this sequence of water themes, sheds light on their mean- 
ings, and inspires the narrati\'e that follows. 



I'.igi' 5*1; Tlir l>li\'ir\' cf Fmi'iiis for 
I'lithf SXii.i-ShM'i IMJiiiiig, attributed 
111 Hi'.liJiuiiis; hidia. c.n. [6);. Opncjiie 
H',iirivi)]i>r .uiii golti on pnpcr: fblio 
i^uli; im:t^i' .iiv.i ij ^' 2.\ cm. Iroiii the 
lUiUhhiumii. Chiviiicif of ihe King cf ihc 
Weill (iiiTii \->\ iIk' Niiwnli of" Oiidli 
111 (j.'Dijji- 111 ill i7yL>TlK Royal 
t -iilk'i'lHin i('i Jiuto. Hi'i' Majesty 
lju('i-ii rili/.iliclli IJ. (Sec detail. 
Iijj .f, Y^p■ 67,) 
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Figtire i. RcflcctioLis of the Taj MaliftI in 
Illc^'^nn1n.^ River, vicu'cd i'miii the M.ihi.ili 
B.agh, lyyt), Photogi.ipli by Neil Giccntiec 



WATi^R DEMAND 

They and their wives will he in groves of shade, 

reclining on raised cotiches; 

Fruit will be there For thcni; 

And the^' shall ha\'e whatever the\- call for. 

KORAN 56:55 — 57, inscription^ outer north arch, Taj Mahal 

The Mahtab Bagh encompasses about 9.7 hectares (24 acres), irrigated as well as rain fed, 
with elaborate waterworks along the ^amima riverfront (fig. 4). Water was supplied from a 
gallery of wells, an aqueduct, and a cistern that drew water from the Yamima at the south- 
west corner of the garden (see 'Archaeology of the Garden"). Terracotta pipes delivered 
water from the tank to twenty-hve fountains in a large octagonal pool, surrounded by lotus 
foliation common \n Mughal pools. When the pool was full, water passed through a shallow 
channel at its northern end, over a sandstone lip that created a miniature waterfall in front 
of three rows of sandstone chiiiikhanas (small niches for oil lamps or flowers), into a small 
sandstone pool at their base (fig. 5), Ih'om that lower pool, the flow -md fiite of the water are 
a m)'stery. Aside from small drains into the garden, there are no clear [inks to axial channels 
of the sort one expects in a Mughal garden. In the center of the garden, however, there is 
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I*iy;iiiv (. lVx)l and luiiiiiiiins at ihi' 
l!i| M;ili;il, ii}oi). ['holograph by NV 
tiii'i'iilivi- 



another small tank, 6.g meters on a side and 1.4 meters deep, which 
reinforces the view that this was a charhagh (fourfold garden), though no 
crosswalks, water channels, or pipes have survived.' One small undated 
brick-lined well stands near the garden axis, perhaps built to irrigate 
plantings of the Mughal era or later. Drainage channels returned excess water from the 
octagonal pool to the'^muna. Floods scoured the riverfront, removing whatever landing 
existed, depositing more than a meter of silt, and undercutting the southern end of the 
octagonal pool and pavilions so deeply that they collapsed. 

hdow much water did this garden require? To answer this question, wc may begin with 
the climate and hydrology of Agra. Although we have no paleoclimatic data lor Agra, we can 
consliuct a modern "water budget" that tells an interesting story about plant water needs 
(lig. 6).-' The water budget consists of four key variables: Precipitation (p); Potential 
Bvapotranspii'ation (pf.) — the amount of water plants woidd need if fully irrigated; Actual 
Bvapotranspiration (ae, which equals pf.— p) — the amount plants actually use,- and Deficit 
(i), which equals pi- — ae) — the gap between plant water needs and actual use. 1 hese tour 
variables indicate that water supply and demand are balanced m January, after which rapidly 



mcreasmg water deficits and plant stress occur through June, when the monsoon breaks. 
Monsoon precipitation in julv so greatly exceeds plant water needs (ae) that water rims off 
into ephemeral streams and back to theYimuna Riven After August, however, plants use up 
soil moisture, creating severe plant stress in October that subsides only during the winter 
months, when precipitation and evapotranspiration once ae;ain converge. Although native 
plants are adapted to these seasonal moisture dehcits, exotics could stiffcr terribly unless 
provided with irrigation water in amounts anci tiinings to match the deficits indicated on 
figure 6. 

T) irrigate the Mahtab Bagh plantings, waterworks would ha\'e had to dch\'er a \'oUime 
of water equal to the depth of the annual water deficit times the area of the garden plant- 
ings (S55 mm X 9. J hectares, which equals approximately 79,600 cubic meters, or 64.5 "acre- 
feet," a common unit of irrigation measurement). This estimate of average garden water 
needs is complicated by several factors. Weather \'aries from year to year, especiallv in mon- 
soon regions. Modern data indicate dramatic variation in seasonal and interannual rainfall in 
Agra."* A well-designed irrigation s\'stem accommodates dr\- j-ears and drought periods as 
\\'e]l as average conditions. Climate (defined as average weather conditions o\'er thirtj' years) 
also varies over periods of decades and centuries. Although climatic conditions that pre- 
vailed when the garden was created varied in subsequent decades, it is difficult to distinguish 
climatic efiects from human transformations of vegetation m the pollen record from the 
Mughal period onwards.^ 

The Yamuna River added two further complications. Monsoon 

Figure 4. Overview of vvatcnvorks on the 

flows recharged the alluvial aquifer, providing soil moisture for deeplv Maluat. Bagli w.iterrronc. 
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l-ii:iiiv ?. A mmi.itiucw.iia-tnllp.iss.-cl 111 roored trces along the n'verbank. But garden walls extended several 

Irniii 111* ihcsc i/wi/Hrtiins, or small niches ,. , r \ ^ i ■ r y \ r n 

meters below the surracc blocking some or those subsurrace Hows. 

Inv oil Iiimps ov flowtrs, at the Mahnib 

B,ij;li. K).).> Pluitogniph W Neil Grccnti-cc Flood flows pcnetrstcd garden walls, rechargnig soil moisture but also 

depositing sediments (primarily sand) that. harmed garden plantings at 
least o\'er the short term. 

Altkough flooding was a perennial problem, the Yimima River channel \'^ remai-kably 
stable at Agra, accounting for the survival of riverfront garden pavilions and towers. In 
Delhi, the second Mugh;il ruler, Humayun. is buried in a tomb-garden that was originally 
on the riverfront bur now lies far from the modern channel. In Lahore, the Ravi Ri\'ei" flov^'s 
a kilometer west from its original channel near Lahore Fort and encircles the haraditri (open 
pavilion^ garden of Prmce Kamran (brotiicr of Huma\ain, died 1556) that once stood on the 
Opposite bank/' Only Agra retains the broad traces of Mughal riverfront design. 

In addition to its plantings, Mahtab Bagh had extensive water features. To estimate their 
water demand, we may calculate the ^-olumc of water needed to fill and run the features at any 
moment in time. Figure 7 indicates what can be roughly estimated from extant features. 

While plantings may have consumed up to 64.5 acre-feet, each filling of the water- 
works rcc]uired 1.5 acre-feet (or z percent of the total). Some of the water in pools ma)' have 
come from monsoon precipitation, but much more water would have evaporated. To actually 
"run" the fountains, kitchen, and toilets, additional water was needed. How much water 
depends on the frequency, nature, and duration of garden use — about which we know very 
lilllc. If intermittentlv used, waterworks mav have had one refilling (i.e., 5 acre-feet); i^ sea- 
sonally or annuall)' used, two to three refillings (up to 6 acre-feet). 
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Landscape Archittvtiir.il Water UcmanJ 
Feature 



estimated Volume (m') 



Ocr;igoEwl pool 

F'ountain network and jcrs 

Cascade and small pools 

Ccnrril waixv t.Tnk 

AqucdLicT 

Cistern 

H\pt>tliesizcd water axes 

Other/unknown 

(e.g., baths, toilets, drams, and kudicn 1 -|-io% 
Subroral Waterworks 
fEqtials approx. 1.5 acre-feet [ai-]) 
Plant water requirements subtotal 

'lor.il (assuming only one Hlling of waterworks) 



Spcctilaced Vbltimc (m'j° 



1510 

II 

6 

45 

J4 



*Criide estimates rounded to die nearest 10 m* . Based on [998 field research. 



170 
1840 m* 
(1.5 af) 

79,600 m' 

(64.5 AlO 

81.440 m' 

(~66.o af) 



A full)' irrigated garden with continitous fountain displays might i-iguiv 6. waiter tMlniK-ctiiiigrnm for 
have required 70 acre-feet per year. This figure corresponds with the '"'"■"" S''"' 
amount or watei used by approximately 70 modern suburban house- ' . . 

JciiLiiiJ i-sliiii.ilcd li'oin siitlncc il.ita ai the 

holds of four in the United States — or 200 urban households in Mnln.i!. ii.i^k 
Uttar Pradesh! It seems unlikely that the full irrigation requirement 
was supplied to a garden rareh- visited by Shahjahan and only occasionally by other mem- 
bers of the royal himily Deficit irrigation is a common practice. But it also seems unlikely 
that the surviving aqueduct and cistern could have supplied even a major fraction of the 
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water lu'cJrJ. ['hey could certainly have kept the fountains running, and perhaps have filled 
\Uk- pool o\wc or ivvice (a volume 36 times that of the aqueduct and cistern). But the acjuc- 
dut-( .iiid risiorn would have to be filled nineteen hundred additional times to irrigate the 
gnrden/lwo thousand fillings per year is a lot for such a small structure, suggesting that 
I here were additional sources of supph' or other scenarios of garden water use. Before draw- 
iiii; .inv conclusions, it is useful to take a closer look at the waterworks. 

WATER supply: LIFTING, STORAGE, AND DISTRIBUTION 

Say: "What think ye? If in the morning \'our streams should have sunk into the earth, 
who then shall give you clear and running water?" 

KORAN 67:30, inscription, insiic southeast arch, Taj Mahal 

The Mahtab Bagh fountains were supplied from a gallery of shallow wells along the Yiniuna 
River. In many gardens river diversions and wells operated independently, but they were 
directly hnked at the Mahtab Bagli. An eighteenth-century map (see "Archaeology of the 

Garden," fig. i) depicts a Kne of four wells, while A. C. L. 
Carllevlc, n\ a report for Agra in 1871 — 72 mentions nine.' 
Onl)- one was visible in 1:996, hut none in 199S, when the 
well appears to have been covered b)' a thin la)'er of earth 
in the local garden. These brick-lined wells oJfFercd two 
advantages over direct diversions from the river; the;' pro- 
vided a fixed point ot access, even when river levels fluctu- 
ated, and the)' filtered sediments from the river water. 
Riverfront wells served as desilting basins as well as water 
sources. 

The original depth of these wells is unknown. Also 
unknown are the means of lifting water from them into the 
short aqueduct. Water-lifting devices at the Taj Mahal and 
the tomb-garden of I'timauddawla (died 1621; grandfather 
of Mumtaz Mahal and prime minister under the third 
Mughal ruler, Jahangir) involved purs (leather buckets lifted 
by ropes), pulled b)' bullocks walking down an inchncd 
slope (figs. 8, g).^ Although Babur criticized these dc\-ice5 as 
unsanitary and advocated the Persian wheel (rehant — A 
chain of ceramic pots lifted over a gear-driven \\'heel turned 
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a..n,n.n.soC,k-M.h,.bM. ,^^, bullocks). the latter do not seem to have been used in the Taj Mahal- 
Mahtab Bagh complex. 
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ligute 9. DcT.iil. The Delivery of PreseiUiJor 
PriiKt Diifii'Shilichs IMMii^. Tlic Li,tckgroirnd 
of this processional scene, shown in lull on 
page ;S, depicts clic wiiHi'd giif.li'n 
enclosures, Eniildings. w.itiTVM>iks, ,1111.1 
M'.irei- lifting devices along the n&riiiern 
banks of the Yamuna River. The long 
structure to tlic right is an aqiicdtuzt. These 
stLiiitiiri-s n-sciiiWe die M.ihiah Bagh- 



Figure Id. Nortli elevation of tlie Mahtab 
Bagh aijvicduct. reconstructed tmiii extant 
picis ,iiid ,ii.]iiciluci irngjnents. 
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I'iguix ji. iiuins of cistern. Mahcab Bagk An acjiicduct carncd watcr froHi the wells ro an elevated cisrern. 

iijijg. Pljotogiapli b\'Ncil Grccnncr -,-] p . , . f- ,- i i i 

i he live extant" piers and scattered rragments or water channels make 
it possible to reconstruct the design of the original aqueduct (fig. lo). 
It tr;^\-eled a length of 55 meters over a scries of twelve arches. The ■i^'ater channel ^vas less 
than one meter deep. It widened over each arch, perhaps to receive water from the wells 
below and to carry a larger volume of water, A nearby aqueduct is depicted in the hack- 
ground of a work from the Padshahuaum painted circa i6:!5''' (see fig. 9), 

The aqueduct discharged water into a small water cistern (fig. 11). A plastered slot on 
the northern side of the water tank remains something of a nnvsterv. It mav have carried 
water along the garden wall toward the central water tank or other water uses in rlie middle 
of the garden. On the eastern side of the cistern, four terracotta pipes drop vertically to 
supply the garden fountains. The pipes did not travel directly east toward the fountains, a 
possibility ruled out by a test pit on the western edge of the octagonal pool in 1998 that 
re\-eaied no e\'idence of terracotta pipe at a depth of cv\'o mecers. Part of the water distribu- 
tion system was discerned by cleaning out previously excavated fountain pits (fig;. 12), which 
revealed that the central fountain A was fed by a single terracotta pipe f'rom fountain C, 
which was fed in turn by a water supply line from the southwest.'*^ Not all pits \\'ere con- 
nected to each other. Fountains B and D were connected onlv to their nearest neighbors on 
ihe outer ring. Supply to the middle ring remains a mvstery but the piping pattern suggests 
ihal (he surviving cistern may not have served the entire fountain network. 

1 he fountain pits are 1.6 meters deep and roughlv 0,6 meters wide, set in a lavered 
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foundation o^ concrete, sandstone, and brick (fig. 13). They were 
fed by terracotta pipes, ij centimeters m diameter, that dis- 
charged water to a plaster-lined bowl at the base of the foun- 
tain. In the Taj Mahal such bowls contained brass pots for 
pressure control. Fountain fragments excavated by the 
Archaeological Survey of India (ASI) and removed to a Taj 
Mahal storehouse indicate that white ribbed marble fountain 
shafts were seated on a base of red sandstone blocks (fig. 14). 

E\'idcncc from the water budget analysis, fountau"! pits, and 
The Taj Mahel, A^ra, an eighteenth-century print bj- William and 
Thomas Daniell (see p. ^2) suggests that there ma)' have been a 
second aqueduct and cistern near the tower in the southeast cor- 
ner of the garden.'' Although no cartographic source indicates 
waterworks in that location, the area would have been subject to 
severe cddv scouring and erosion on the downstream side of the 
garden walls. 

WATER DISPLAY AND EXPERIENCE __^ 

1-igurc \2.. Rmiiriiin pit at ihc Mnhi.ili 

But the righteous shall drink of a cup mixed with camphor — A "^-'g''' '--m- Pbo.og.apK bj- Nd 

Gt'ccniret- 

Fountain wliereat the devotees of God do drink, causing it to flow 
forth in abundance. 

KORAN 76:5 — 6, insciipiion^ inside western arib, Taj Mahal 

The functional waterworks described above ultimately delivered water to an aesthetic 
sequence of fountains and pools. In the heat of May, the Mahtab Bagh established a cool 
microclimate through evaporation from the pools, cascades, and fountain jets. 1 he 
TaAshahumua and other images suggest that nighttime use may have been common, wi(h 
fireworks illuminating the riverbanks and reflecting in the riven 

The octagonal pool ofl'ercd partial reflections of the Tij Mahal, as tfie Yinnina I^iver 
does today during low flows in May (fig. 15). But just as the Yununa produces (issuird 
reflections during the monsoon, so too would fountains in the octagonal pool have dashed 
images of the Taj Mahal into a thousand dancing fragments, Those twenly-live monumental 
fountains presented a dramatic foreground to the Tij Mahal, which was visible above and 
through the hangU pavilion on the north side of the oclagonal pool. Ou uiot>iilii nights. 
reflected light from theTij would have genth' illuminated the Maliiali Bagh (ountains. pool, 
and pavilions. The broad octa^ronal terrace would have been ciivuiuambuhued, ofloriug views 
of the fountains from all sides. 
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l-'oiinlain D — Section A-A 



ligiiif i^. Cross section of rhe M,ihrab 
H;lgll loiintain pit "D." 



Although the octagonal pool roughl)' 
parallels the plan of the Taj Mahal tomb, it 
differs in width and form, as the MaKtab 
Bagh has a regular octagon shape while the 
Taj Mahal is a "Baghdadi octagon" whose 
chamfered corners are shorter than its sides. 
There may have been historical associations 
between the Mahtab Bagh pool and an ear- 
lier octagonal pool built by Babur on the 
left bank of the river (see "Reflections of 
Paradise"). Gulbadan Begum (died 1603, 
sister of Humayun and author of the 
Humayunuama) wrote of an octagonal tank 
in Humayun's Mystic House that doused 
unsuspecting young people at a feast, which 
reminds one ot the^aw/;/ {i'aajiia in Italian 
gardens at that time, and which is just one 
example of the complex aesthetic psychol- 
ogy of Mughal, waterworks.'- Humayun's 
mosque is the nearest Mughal monument 

to the Mahtab Bagh, and the octagonal pool may have alluded to these 

earlier tanks biult bv Babur and Humavun. 
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Brick with liliic 
moi-iar hyers 

Ri'ci sandstone collar 
l^fountiiin slmi'; 

Bo\s'[-sfi,ipcd umclM' 
eliamliiT witli sotr 
conci-cre plasccr Jiiiiiig 

Pipe to outer fountain 



DRAINAGE AND FLOOD WATERS 

And a Sign for them is that We bore their own kind in the loaded Ark; 
And We created for them similar vessels whereon they ride. 
II it were our will we could drown them, 
Then there would be no one to help them, 

KORAN 36:43, insmpiion, outer west arch, Taj Mahal tomb 

In December 1652, Prince Aurangzeb wrote to his father Shahjahan that the Taj Mahal dome 
was leaking and described what was done about it. Ho wrote that, "The Mahtab Garden was 
complete!)' inundated, and therefore it has lost its charm, but soon it will regain its verdancy. 
The octagonal pool and the pavilion (bangla) around it arc in splendid condition. It is sur- 
prisnig to hear that the waters of the Jumna have overflo\^'ed their banks because at present 
the river is moving back to its old course and is about to regain it'-' (see "Letter from 
Aurangzeb to Shahjahan," p. 28). Although Aurangzeb was later known as a "pious" ruler, 
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his letter displaj-s the ordinary concerns of a property owner affected 
by flood rather than the signs mentioned on the inscription from the 
Koran above. 

Prior to large-scale water diversions in the twcntieth-ccntur\-, 
flooding was a frequent phenomenon. But Agra is distinct among 
cities along the plains for the stability of its river channel and the 
solidity of its riverfront garden walls and piers that enabled the sur- 
vj\'al of riverfront gardens.'"' Eventually, the Mahtab Bagh was so fre- 
quently flooded that its paviliojis were ruined, plantings swept awa\', 
and a massive rank collapsed. Drams could not carr\' awa)- its excess 
waters. Floods lessened durmg this centurj-, but flood losses have 
increased due to urbanization m the region. Tourism has arown but 
SO have environmental problems. What do these trends mean for the 
future? 

THE MEANINGS OF AVATER 

And mingled therc'i\'ith sliall be the waters of Tisnim; 
A Fountain whereat do dnnk those nearest unto God. 

KORAN 83:27—281 inscription, cast side of the cenotaph, 

Mtiiiifaz Mahal 




I'igmt [4. Marble fountain shaft li\>ni ilir 
Msht.ili BaigK, stored in ASr liiiiUint; ,ii iJic 
Tij M.iliai, rtigS. Pliotogra^ili Liy James 1„ 
W'csccai 



Beyond aesthetic experience, did the Mahtab Bagh waterworks haw any special meaning? 
Mughal water\\'orks often connoted the Four Ri\-ers of Paradise, but the Mahtab Bagh had a 
single prominent pool and channel. The fountains of paradise — Tisnim and Salsabil— are 
mentioned in inscriptions at the Taj Mahal but are not apparent in extant water features ai 
the Mahtab Bagh. '-"■ The art historian Wayne Bcgley's mystical interpretation of the Tij 
Mahal, inspired by images from the Sufi cosmologist Ibn al-Arabi (died 1240). might be 
extended to the Mahtab Bagh, though Elizabeth Moynihan suggests the Yamuna l^ivei- se[ia" 
ratcs the pleasure garden ot rhc living from the tomb-garden of the deceased (sec 
"Reflections of Paradise")."' The architectural historian Ebba Koch chides Begley lor slniy- 
ing too far into Islamic cosmology when "All the evidence suggests rathei- (h,i( ihe aim of 
the planners was to perfect the earlier tradition of the waterfront garden, ami ihcn (o enlarge 
it to a scale beyond the reach of ordinary mortals in order to create an ideal par.idisscal gar- 
den for the deceased."'' But these two interpretations are not incoinpaiihic. 

Another speculative possibility involves Shahjalian's frequeni allusions lo Kln-^ 
Solomon. In one account. Solomon invites Queen Bilkis to eniei- ilie palace. .She inisiakes 
the polished floor for water and raises her skirt, bai'ing her le^.'i. Wlien Solomon reveals the 
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lijimv i5. Rcflcciiorisof theTajMalial in actual Situation, sHc convcrts, saying, "I submit with Solomon to Allah, 

llio M.ilil.ih R^ii-h pool, rgog. Photoorapli , i r \ r^ • n /i^ ai i ii 1 -\/ r ^i-n 

^ ' ^^ ^ ^ Lord of the Creation (Koran 27:44, trans, Abdullah Yusuf All). 

Reflections of Taj Mahal niinai'cts in the Yamuna and white marble 
fountains in the Mahtab Bagh pool repeat the common theme ol "crossing over" in each of 
ihese interpretations, 

Recent research has underscored the importance of patronage by women m Timurid 
an and architecture.'^ Hbba Koch lias shown that the Ram Bagh, a garden upstream of 



y-t 




Mahtab Bagh, was shaped by Queen Nurjahan (died 1645, ^'^''^'^ ^^ the l-V"'^ i^^- Riverfront Lmding at liicZ^lna 

fourth Mughal ruler Tahangir^ and that Zahra Bagh, another upstream "^^^' ^'^' '^^ ' ^°^°S'^'* ' J''""'^' 

garden, was built by Princess Jahanara (died r68i, daughter of Mumtaz 

Mahal and Shahjahan),''^ This pattern of garden patronage raises questions about Jahanara's 

possible role at Mahtab Bagh as well. From a purely material standpoint, Mahtab Bagh had 

a riverfront landing like the Zahra Bagh (fig. 16). From an experiential standpoint, royal 

women spent far more time m Agra than did Shahjahan, at least until his confinement in the 

Red i'ort. As her mother's tomb and the first monumental tomb built tor a Mughal queen, 

thcTi] Mahal may have had special significance for jahanara and other women of the royal 

family. 



PONTICS AND PRACTICALITY IN MUGHAL WATERWORKS 

It IS We that sent Sechina [tranquility] into the hearts of the believers, 

that they may add faith to their faith (or to God belong the hosts of the heavens 

and the carch; 

and God is full of knowledge and Wisdom. 

That Hie may admit the believers, men and women alike, 

to the gardens of- Paradise, beneath which rivers flow, 

to dwell therein forever. 

KORAN 48:4 — 5, mscripthn, inner soiitheaslern arch, Taj hlahai 
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Ih^^iic 17, Man pouring n drink of water Watetworks are an esseiitial feature ot Mughal gardens. Understanding 

iU die Mslu.iH Ba^li, 199S. PlKicoei'^iili liv , . , • r • 1 ■ 1 ■ ti ^f i r i ■ ^ 

them involves a mix or poetics and practicality. Much or this cssav has 

J.11HCS L.Wcscoai 

focused on the latter, asking how much water was needed, how was it 
supplied, and how did the svstem work? These themes require an appreciation ot climate 
and hydrology that the Mughals did not have at the time of Babur's invasion but that they 
quickly learned and adapted at sites like the Mahtab Bagh. Success could not be assumed or 
assured. The seventeenth-century European traveler Wilham Pinch attributed abandonment 
of Fatehpur Sikri, the Mughal ceremonial capital constructed by Akbar just forty kilome- 
ters west of Agra, to its insufficient water supply. Although he may have exaggerated the 
significance ot water problems in Akbar's decision to move to Lahore, v\'atcr problems may 
nevertheless have been sevcre.^^' 

Research on Muglial waterworks today requires a similar balance ot poetics and practi- 
cality. The Taj Mahal and its environs are a primary tourist destination in India, lourisrs are 
di'awn by stories of romance but repelled by environmental degradation. The Supreme 
(Aiurr ot India has established a regional protected area, known as theTi] Trapezium, and a 
sei'ies of decrees addressing industrial pollution, land use planning, removal of shopkeepers 
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from the Taj forecourt, and establishment of a grecnbcit that encompasses part of the 
Mahtab Bagh site. The most recent Supreme Court case M C. MehtcJ v. Untivt of India 
(December 31, 1997) requires 292 industries to convert to nattiral gas power within a twelve- 
month period or shut down and compensate laid-off workers. Concurrentl)', the go\'crnm,enC 
ot India has launched a Yamuna Action Plan, with financial support from the Japanese gov- 
ernment. This plan seeks to increase the quantity and reliability of water delivered to Agra, 
maintain minimum flows and water quality standards in the Yanuma, and reduce untreated 
waste disposal from upstream cities and industries. Untreated waste is often said to be the 
only \\'ater that reaches the ri\'er at Agra in the low-How months of Ma}' and June. 

But have these Supreme Court mandates accelerated beyond our understanding of the 
historical and modern landscape? Proposals to build barrages to create flatwater reaches m 
Agra for tourism purposes, tor example, raise numerous ecological as well as economic 
issues. In 1998, the Archaeological Survey ot India HorticLiltui'c Department sank tLibe wells 
to uTigate extensive new plantings "in the Mughal style." 

The practical questions are; How much water is needed? At what rates and times? lb 
support what types of plantings? And with what effects on surrounding village water sup- 
plies? (See fig. 17.} The poetic questions are; How was the garden actually experienced m 
Mughal times? What beauty and meanings docs it have for nearby villagers today?-' What 
new beauty and meanings might be envisioned and realiiicd there tomorrow? Perhaps 
Mahtab Bagh is a place where the poetics and practicalit)' ot Mughal waterworks ctjuld flow 
together, uniting the peoples and places of Agra witji visitors from around the world. H 
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